In vivo role of caspases in excitotoxic neuronal death: generation and analysis of transgenic mice expressing baculoviral caspase inhibitor, p35, in postnatal neurons.
Caspases, a family of cysteine proteases, are thought to be critical mediators of apoptosis. To examine the role of neuronal caspases in excitotoxic neurodegeneration in vivo, we have generated transgenic mice expressing the baculovirus protein p35, a potent viral caspase inhibitor, using the neuron-specific calmodulin dependent kinase-II alpha (CaMKII-alpha) promoter. The expression of p35 was confirmed by reverse transcriptase-polymerase chain reaction (RT-PCR), Western blotting and immunohistochemistry. We analyzed caspase activation and cell death by employing an experimental paradigm, in which the excitotoxin kainate (KA) was injected into CA1 of hippocampus and the distribution of the caspase-generated actin fragment was detected immunohistochemically. While kainate treatment led to selective neuronal death in the CA1, CA3 and CA4 of non-transgenic control mice, we observed restricted caspase activation only in the CA3 sector. The transgenic expression of p35 consistently inhibited the kainate-induced caspase activation, but failed to influence the death of neurons to any extent. In addition, we observed concomitant early calpain activation in the specific areas where neurons underwent degeneration in both the transgenic and non-transgenic mice. These results indicate that p35-inhibitable caspases play rather minor roles in the kainate-induced excitotoxicity and that the relative contribution of calpain is likely to be greater than that of caspases.